A list is given of a canonical set of the Newman-Penrose quantities cJ> AB' the tetrad components of the trace-free Ricci tensor, for each Plebanski class according to Plebanski's classification of this tensor. This comparative list can easily be extended to cover the classification in tetrad language of any second-order, trace-free, symmetric tensor in a space-time. A fourth-order tensor which is the product of two such tensors was defined by Plebanski and used in his classification. This has the same symmetries as the Weyl tensor. The Petrov classification ofthis tensor, here called the Plebanski tensor, is discussed along with the classification of the Ricci tensor. The use of the Plebanski tensor in a couple of areas of general relativity is also briefly discussed.
INTRODUCTION
Many authors have discussed the algebraic classification of the Ricci tensor in general relativity; see, for example, Refs. 1-9. Most of these authors have been concerned with obtaining canonical classifications of the trace-free Ricci tensor with components
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(or, equivalently, any symmetric, rank-2, trace-free tensor in space-time). The canonical classification scheme of Plebanski 2 will be used as the basic scheme in this paper. There are two purposes in writing another paper in this area. The first one is to give a canonical list of the trace-free Ricci tensor components for each Plebanski class in terms of the tetrad formalism of Newman and Penrose lO (hereafter called NP), i.e., in terms of the NP quantities cJ> AB (A = ~2). Such a list does not seem to have been published before, although Ha1l 5 has an equivalent list in which he compares the Plebanski scheme with a classification of the tetrad components of the trace-free Ricci tensor for a null basis. His scheme is thus equivalent to, but notationally different from, one using NP language. Ludwig and Scanlon 4 also list canonical types, but in a comparison with their classification scheme, which is very different from that of Plebanski.
The second purpose is to emphasize a second-order tensor which Plebanski makes some use of in his classification scheme but which is hardly used elsewhere. We call this the Plebanski tensor. It is constructed from the product of two trace-free Ricci tensors and has the same symmetries as the Weyl tensor. This last fact is very important because it means that the Plebanski tensor can be classified in the same way as the Weyl tensor; i.e., according to the usual Petrov (or Penrose-Petrov) scheme. Its use in a couple of areas of general relativity will be referred to later.
THE PLEBANSKI TENSOR
From the trace-free Ricci tensor S with components as in ( 1.1 
These X A now transform under the action of the homogeneous Lorentz group at a point in the same way as the tetrad components of the Weyl tensor [the NP tf/ A (A = 0-4)). For example, where 1, n, m, iii are the four basis null vectors used by NP to span a given space-time (with 1 and n real and m complex). under the two-parameter group of null rotations leaving I fixed:
where z is an arbitrary complex scalar, the X A transform in an equivalent way to the tf/A: 
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[4N], [(13)] Xo=Xo.
For other null notations, such as boosts in the I-n plane and rotations in the m-m plane, the X 's transform as do the 1/1 's and direct replacements of the I/I's can be made in tables of transformationsofthe I/I's, e.g., in the Tables E-3 Table I is given in Fig. 1. A number of comments need to be made about the table. The entries of the nonzero $ AB are modulo a change I-n. For example, in [4N]2 the entry of $22 is equivalent to an entry of (/>00' A given set of <P AB from some metric can be put into the form of one of the cases listed in the table by means of the rotations of the base vectors of the type (2.5) or others discussed, for example in Ref. 11 (Tables E-3 The classification used in Table I can be used to classify any trace-free symmetric rank-two tensor in a space-time; not just the Ricci one. It, is in fact, used in this way in a related paper.14 Other types of classification schemes as proposed by various authors could have been added to Table I , but were not in order to keep the table from becoming too cluttered.
,4,5). The notation of the Plebariski classes follows that in Ref. 2, e.g., [T-S 1 -S 2 -S 3 ]4 becomes [T-S 1 -S 2 -S

4_ CLASSIFICATION OF MORE GENERAL TENSORS
The classification of a second-order trace-free symmetric tensor such as the trace-free Ricci tensor S is straightforward and discussed in many places. Here the canonical forms of the NP quantities (/> AB equivalent to the Sin are given for each Plebariski class. However an entirely equivalent list holds for the tetrad components of any secondorder symmetric tensor X ll ". Then X AB (A = 1-4) can be defined as
The trace of X is (4.1) Table I , the column which contains the canonical set of <1> AB could be replaced easily by one containing a canonical set of X AB by using (4.3).
DISCUSSION
As stated in the Introduction, one purpose ofthis paper is to highlight the tensor P defined by (2.1) and which we have called the Plebariski tensor. This tensor is little used in the literature but it seems to us that it should be used more often in the classification of second-order tensors. One of its main properties is that is has the same symmetries as the Weyl tensor.
McIntosh and Halford 14 (see also This account, however, does not take into account all the degeneracies of the various classes in any sufficient way.
